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A CASE CF OCCU..iCE OF LOW-TROPOSPHERE JET STPEAL S

AT T'HE EAPT'S SU'FACE IN THE WEST CARPATHIATS

Elzbieta Budziszevska, Maria Morawska-Horav'ska

National Institute of Hydrology and
I,:eteorology

1. Strong winds in Carpathians are not rare phenomena.

Year after year their action causes large or small darage

among them damage to timbered areas. But the damage that was caused

by winds in the Tatras, at Poh ile and in West Beskids (FiCure I ) in the

eveninf' on 6 Nay 1968 was exceptionally large. Accordir-g to preliz-i-

nary calculations, the total volume of timber destroyed in this

case was about 3,000 rn , out of which the loss suffere, by the

7atra National Park was about 150,000 m-. On the Slovak side the

losses, accordinE to press reports, reached about 100,000 M3.

The timbered areas, which suffered destruction on the Polish side I
by these unusually stronF winds, are shown on the enclosed map

(Figure 2).

An inspection carried out in the field shows that air streams

which caused this catastrophe were flowing mostly in the valleys

and on Northwestern slopes (Photograph 1). In the area of Tatra

iational Park we can distinguish four groupings of damages, namely:

a)slopes of Dolinal.ietusa and Dolina Male" I.Qi,

b) slopes of Hala Kondratowa and Dolina £

c) slopes of Dolina Suchej Wody, and

d) Dolina Filipczanskiego Potoku, Wierch Poroniec and

Dolina Poronca.

In addition to the above mentioned areas, smaller groupings

of timber destruction are scattered in Dolina Rybiego Potoku, in

Dolina Bialki and at Legy. They occur also at Podhale in the region
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Fig. 1. Distribution of wind velocities in the area of Beskids and
Tatras on 6 May 1968 at 19:40 hrs GMT. Isotachs are drawn ev~ery
5 rn/sec.
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Fhichurfe2rea destruction clsaueseen on 6h ~ase 1968al

roosedh timber damageesgrwn in si Zuchwteesi are tr

out'with their roots (Photograph 2). In the case of breaks,

the trunks only were broken, since the roots -better spread out
in a dry and somewhat thicker layer of soil -resistcd the action

of strong winds (Photograph 3). These breaks occurred at different
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bent under the pressure of wind and remained inclined to the
Frround.

The directions of fall of trees are in general between 25700

and 2.50 0, reachinE sporadically 180 0 and 270 0, which corresponds
approximately to the direction of winds recorded at that time

in the area of Southern Poland. IEoreover, in some places one could



ihtor::- 2.4'.s onotbyvJCEt:IP

41S

*' -IL

* '~:a 
l

Photcrr~h 2. reer tornd-bo b nc t uznietnd aaok

Now-



Photograph 4. inC- roken trees at ','.'antu-e

see trees which were torn out with their roots and thrown -

as if by the force of eyplcsion - in opposite directions. This

fCct would evidence a very strong turbulence which accompanied

the vinds. An illustration of this feature is provided by the
distribution of directions of tree falls near and in the area
of 'antule forest (Photograph 4). The destructive air stream
arrived at .'antule at the distance of about m from the edge

of forest at Hala I:ietusia along the slope of Gladki Uplazianski,
breaking and tearing out trees. From the direction of falling of

these trees it follows that the direction of movement of this

stream was, in this case, Western. The air stream hit Wantule

for the second time from the Eorth, making the remaining trees

fall at a nearly straight angle to the direction of fall of
trees rich were uprooted earlier, and penetrating with a band
40-60 m wide in the depth of the forest above the first hit from

the West. The power (and by the same token the velocity) of

this stream can be judged from the fact that trees with diameters
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of 60 cm and higher have been uprooted or broken.

This exceptionally strong wind of foehn character caused,

in addition to uprooting and breaking trees, also damage to their

foliage: in Regle region and in upper Zakopane one could encounter

trees and bushes with dried out early spring leaves. :his fact

could be explained probably by an exceptionally strong evaporation-

-transpiration during the halny wind because of very low air

humidity. It appears that the loss of water from the leaves was

then considerably faster than the possibility of the intake of

water by leaves from the soil. This situation, lasting probably

for at least several hours, resulted in witherinE, drying and

falling of needles from larch-trees and of leaves of other types

of trees.

In addition to timbered areas in Tatras, some forests and

buildings were destroyed in many locations of the High Eeskid'.

According to concordant reports of meteorological observers and

workers of forestry service the highest intensity of the wind

in mountain regions on 6 May 1968 occurred between 18 and 21

h rs G MT7.

2.1. The analysis of atmospheric conditions in the period

of occurrence of the above mentioned strong winds was based on

weather data from synoptic stations at Kasprowy ierch, Zakopane

and Aleksandrowice (Figures 3a, b, c). Information on periodic

changes of air temperature and the direction and velocity of wind

was also obtained from climatological posts in Antalowka, Lysa

Polana, Kuznice, Hala Ornak, Yyslenickie Turnie, Yorskie Oko

and Hala Gasienicowa (Figure 4a). Weather conditions in the area

of Beskids are represented by stations: Miedzybrodzie, Zywiec,

Zawoja, Zwardon, Kubalonka, Skrzyczne, Turbacz, Szczavnica,

Przechyba and Stary Sacz (Figure 4b). Since the stations and

climatological posts are performing observations only three times

per day (at 7, 13 and 21 hrs local time), periodic changes of
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Figure 3. Wveather calendar fLrorr the prriod 4 May 1968 0: 00 hre-
to 7 May 1968 9:00 hre GIK7

v - average wind velocity (rn/sec); x - velocity of
wind (rn/sec) in guEts; d - wind direction; t - air
temperature; t - temperature of the wind rose point;
p - atmospherig pressure (m.b).I
a - Kasprowy Wierchs b -Zakopane, c -Aleksandrowice
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Figure LL. Time distribution of ind velocity in the period

from 4 Lay 1908 11 :40 hrs to 7 1,ay 196 S 11 :40 hr!F C
a) Tatra stations: 1 - Hala Gasienicowa, 2 -

.-'-yslenichie Turnie, 3 - Kuznicn, 4 - Atntalowk-
b) Beskid stations: 5 - Skrzyczne, 6 - Kubalonka,
7 - Miedzybrodzie, 8 - Zyriec

meteorolo-ical elements, based on the data fror these stations,

should be treated only as supplements of the results of observa-

tions of the relatively rare network of synoptic stations.
In the discussed period of time the wind, both in Tatras

and in Beskids, came from the 140 t260 directions. At Kaspro0y

'--ierch a sudden jump in the average wind velocities occurred

on 6 Ma, between 14 and 22 hours G. The averae wind velocities

of wind at 18 hr GET reached 50 m/sec; the velocity of wind gusts
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at Iasprcwy ',,ierch has been estimated to bf alcout 7 5 ,/sac. Cn th-e

other hand, in Zakopane the sudden change of wind velocity tock

place on 6 Llay between hours 14 and 21 GIC; the average r-aximal

velocity 25 r/sec (and in gusts ca 40 m/sec) vies reached by the

wind at 20 =s G' ",. At other stations of Tatras and Beslhids

the maximum velocity of wind occurred also on 6 Yay at ca 20 hrs

of official time. The wind directions at that ime were ever.where

southern and SouthweZtern, with exception of 1.orskie Oko where

local deviations of direction should be explaine- by oro rarhy

of the terrain.

The air temperature at Kasprowy .'ierch and in Zakopane

on 5 and 6 Ka- shows a da-;v course different from its normal

daily course for these locations. On 1.ay the secondar- mininum

of temperature occurred between the hours 19 and 20 GET. in later

hours, despite rather small cloudinr (1/E.- 2/8) by-hirh clouds

Ci sni, there was an increase of temperature, accompanied an

increase in wind velocity, in Zakopane. On 6 Lay, in the period

of the highest wind velocity, the air temperature ceased to fall,

On 5 and 6 Lay the air temn:)erature exceeded 27, 2;:-roaching
the maximum absolute value for this location.

At that time the relative humidity of air at Kaspro'- V.ierch
varied in the range 60-905,. In Zakopane it wt-as telow 507,, and in

the period of the hiShest wind velocity - merely about 405'. The

minimum of this humidity (23%)occurred on 7 Kay at 03:00 hrs G-I.

Up to 23 hrs GIMT on 5 I'ay clouds at all ceilings were observed

at }Kaspro.y ,'.ierch. On 6 Lay in the hours 0 to 9 GI-- there was

absence of clouds at low ceiling. Nearly all this time

the clouds Ac len were hanging over the Tatras. The presence of

Cu clouds should also be noted; that presence would indicate

te existence of entering air streams.

In Zakopane the clouding was usually rather small. Periodically

clouds at all ceilings were observed. On 6 Iay between the hours
19 and 20 GET, i.e. in a period of maximum wind velocity,
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-e coverinc of the k y Cu con cods decreased fro 5/8

to 1/8, which evidences the intensity of falling (descen6iin-)

movements, which caused "drying" of the air. This small sky

coverage persisted through the whole night, and only at 9 hr

Gi.JT on 7 May the coverage increased to 6/8.

Differences in progress of weather situation on 6 L,.ay and

on preceding day are shown on weather calendars (Figure 2) and

by time analysis of changes in wind velocity. Cn 5 May at the

majority of meteorological stations both in Tatras and in Hitch

Eeskids the maximum wind velocities occurred in the daytime. Feducticn

of wind velocity between the hours 17 and 20 GET was accompanied

by a drop of air temperature and an increase of its relative

humidity. In evening hours, about 23 hour GYT, a secondary

raximum of air velocity with simultaneous increase of air

temperature was observed in Zakopane and at Kesprowy Wierch.

On 6 May in the afternoon and evening hours the wind velocity

was increasing at all meteorological stations mentioned in this

work, reaching averaee velocities above 20 r/sec , i.e., at least

twice as high as on the preceding day. At that time the air

temperature in Zakopane decreased at first by merely 2- but later,

in the period of decrease of wind velocity, began to fall

much faster. The secondary maximum of wind velocity occurred

much later that night, at 3 hrs GMT. Simultaneously there was

an increase of air temperature and drop of relative humidity

to its minimun value.

2.2. The appearance of halny wind already in afternoon

hours on 4 Yay was caused by the difference of pressures between

the developed wedge of high pressure over Eastern and Southeastern

Europe and the low pressure over England and Western Europe

(Figures 5 and 6). These systems formed a blockade reaching to

* Climatological posts are usually equipped with the Wild

anemometers which determine wind velocities
to 20 m/seec only.
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I~iure7.Synoptic map (low,) for 6 i:ay 19~a 2:00r GI--

Fit:ure 8. Synoptic map (Low) for 7 16ay 1968 at 0:3-0 hr G.-17

Tart of Poland found itself in a warm sector. It is worth
notLirp that isobaric surfaces 850 and 700 nEb siaor a ;rnarea L.
locat'-ed Nlorth of the Middle Alps.

On 6 Kay at 0:00 hr GETI the maps of low and isobaric curface

850 mb show two newr secondary low pressure centers: one of the.

located over the North Sea and the second - inportant in our case-

located over the 'West Alps. The latter in its initial stL-are

reached merely7 the height 850 mrb and had its axis stronrly

inclined to Northeast. In its further developm~ent it reached
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Figure 10. M~ap of' isobaric surface 700 rnb on 6 May 1968
at 12:00 hrs GE:T

Legend - as Figure 6
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the height 700 mb within the next twelve hours, moving to the

North-east with a velocity of about 20 km/hour (Figures 9 and 10).

During the next twelve hours, this low pressure center became

more active and deeper and, thanks to further vertical buildup,
it reached the middle troposphere. At this stage of its develop-
ment it moved in the direction of pressure gradients on isobaric /53

surfaces 500 mb from Northern Germany to the Southern Baltic Sea
with a velocity of 80-90 km/hour (Figures 11 and 12). It was

at the time this secondary low pressure center moved over

Northwestern Poland that these unusually strong winds occurred

in the Carpathians.

In the considered period of time a stream of air developed

in the upper troposphere. Its two cores ran over Western Europe

from the Southwest to Northeast; one of them moved over the

North Sea, Scandinavia and Finland, and the other - over We tern

and Central Europe and Central Russia. In the period of the
highest intensity of winds over the area of the West Carpathians

the height of the more Southern core of air stream, running above

Central Poland, reached its minimum, descending as low as 250 mb

on 5 May at 0 hr GMT to about 350 mb on 7 May at 0 hr GM1T.

At the same time, this part of the stream reduced its velocity

(Figures 13 and 14).

In the period from 4 to 7 May, the wedge of warm air reaching

the upper troposphere had practically no change of position over /54

Southeastern Europe. During all this time, warm air from the

Southwest was flowing over the area of Central and Southeastern

Europe. The highest temperatures were reached on 6 May in the

afternnon hours.

2.3. The analysis of low maps shows that on 6 Nay the above

mentioned secondary low pressure center was moving from Southern

Germany through West Pomorze to the Baltic. Between 51 and 530

Northern geographical latitude, there was a warm front, running
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Fie&ure 12. L-.ap of~ is1obaric surface 950 rmb on 7 Eay at 0 hr G0.-L

Legend - as Figure6
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along paralle.l in latitude and :oving orthwards very slo:'1ly•

Air temperatures in the warm sector over Southern Poland ir.
0,,

afternoon hours varied in the ranre 24-29 °C, and they were

by about 6-9 0C lower in the cooler mass of air.
- s vwe mentioned above, the warm sector visitle on lo:" rmaps

reached the boundary of the troposphere (cf. Figure 11-13). The

cold front, also clearly shown in lower and middle tropccphere,

-,,as at 18 hr GET2 on the line of Odra river and moved to the -est.
its velocity was initially about 70 Ikn/hour, but after 21 hr 047
it was reduced to 30 km/hour. The movement of this front caused

simultaneously a somewhat faster movement of the warm front.

Already at 19 hr GI.'T there is a clear indication of the

.)resence of "hall., front" at Pogorze and ...zn Slaska It is
shown by convergence of winds and lower values of the tempera-

ture of rose point in the mass of air located behind it. The

front line up to 23 hr GIlT roved to the North with a veioc ty of

about 60-70 ]km./hour, showin- higher velocities in its IUestern

part than in its Eastern part (Figure 15).

An analysis of space distribution of atmospheric pressure
and air temperature in the period 4-7 May, and particularly in

the hours 18-24 GIT on 6 Eay, allows us to state that wines of
high velocity were caused by simultaneous action of three factors,
namely:

a) a specific distribution of pressure, which caused the

appearance of halny winds already on 4 May
b) an increase of pressure gradient in the evening of 6 FLay,

c) effect of the barrier of mountains.

As we already pointed out in Section 2.2, the increase of

!-radient resulted from deepening of the secondary low pressure
system initially in ground-adjacent layers,and then - as the

synoptic situation developed - also in the lower and middle

troposphere. This system moved at the edge of a high blockade
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Figure 5.Location of the lines of fronts on the area
of Poland on 6 Y:ay 1 968 betw-een hours 1 8-23 %c
1 - col~d front; 2 - w'armi front; 3 - "lhln2: front"

over the liortheactern Europe followring the mair direction of
runoff on isobaric surface 500 mb. T,,he hich pressure s-ystei-, waE
built up to the upper boundary of troposphere; therefore the
developing secondary low syster, could not move it to the -East
and only caused an increase in pressure rradient in the lower tropo-
sphere at the ed~e of the high eystet. TIhis ill illustrated by
icotachs on isotaric Furfaces 650 and 700 r.h., which reveal th-e
precence of branched stream of strong windE (iigure 16. h-is
stream is joined through the troposphere with Louthern tranch

of the upper troposphere stream current (Figure 17), whose core

was considerably lower on that day. Velocities of the upper

zstrearrE current underwent considerable reduction in this area

(in comparison with the previous day). One can assume, therefore,

thatpartof his nery was transferred to the lower tropospherIc
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(isotachE are draw~n every7 10 1:nots)

current. This acsurnn.tior iz stren-thened I:~ the Presence here
of' vertical r:-ovenents downwards (cf. Fig-ure 14+).

io branches of this lor stream current can. be distirrus'-ed

on r.:apz of isobaric surfaces 850 and 700 mb on 7 May at 0 hr G-IC':,
Firure 16. The shorter Northern branch is connected directly Y.-i t
the nbove discuzse6 very active secondary low- syster~, rhich at

this timre is pliced over the Southern Baltic. It, liesF over fNorthern

-art of Poland, over the lot-lands, hence it does not cause an,,

-4rilinr0 cons equences. On the other hand, the second I-ranch, w~hich

w-as observed at the heig~ht of 2000-2500 rz. above Carpathians,

cauced havoc inl the nountain areas. As is seen in Figure 16,
this branch starts over Carpathians and endes by joininCo the

!N-orthern branch over Central Russia. The appearance of the Northern

branch appears to be due only to an increase of pressure Sradient.



- 21 -

ll

85G0

100

Figure 17a. Vertical cross-section through the troposphere
on 7 May 1968 at 0 hr GMT

1 - tropopause and frontal surface;
2 - isotherms; 3 - isotachs

But the appearance of the Southern branch, which is certainly at

some distance from the mentioned active low pressure system, must /58

have been caused, undoubtedly, by orographic conditions on the

surface of the earth.

In the period of May analyzed here, the existence was noted

twice of these low streams in the lower troposphere. They had

high velocities (ca 15-20 m/sec). Their width was ca 200-300 km,

length- 1500-2000 km, and thickness - about 1 km, and the

remained for 24 to 36 hours moving together with the secondary
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Firure 1 7b. Vertical cross-section t.h rour1 h t r o -ophe e
on 7 I1AaY 1968 at 0 hr GI1

Legend - as Figure 17a

&-, Etem of low iressure, and joiningz the --trei-- current of 'jrpe~r
troposphere - Fieures 16 and 19. They appeared duiring. the for-.a-
tion of secondary, very active low pre--sure - ztcriv at'h ec:Ege
of a strong blocking. system. of high pressure.

The-se highly developed zones of strong winds appearing,

-is far as t he day 6 Miay is concerned, already on the surface of

the Earth, are connected w~ith zones of a large horizontal tempe-
rature gradient, reaching from the Earth's surface up to the

tropopause.

111111111 iiiiiii iiiiiiilliiiiI iiiiiiiiiiiiiiiiiiii
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Figu e I (left). ]ap of isotach - on surface 5rr-O7 - ore/

current; 2 - z ....c-hl at 0 - i o ,' -

at 12 hr

Fi~ure 19 (richt ). 1,:ap of isotacho on s,-rlpce E150 .-I
on 5 1,ay 1968 at 12 hr n, -.n on G Ikay at 0 1-r (.:I'
Legend ax -sis of streami current; 2 - izotachEon 6 -isotachs on ay

The air temnrer-a tures in the period of maximur. air velociE-c

(see Fircures 3a, b, c and 20) are high because of advection

of air masses, which are wa.-m for this season of the year, and of the halny i,ind

vhich stayed for over 4kS hours. These temperatures are about 20C'

in Zakopane and I 1 at Ey&Lcnicl-ie Turnie, and they decreas-e

clow.ly rith an increase of height, not causinE, however, the

a ppearance of inversion. Similarly, turbulence does not disapp-ear

despite the night hours; wind blasts reaching 40 ri/sec were noted

in Zakopane in the period of the maximum average wind velocities.

Hence, even because of this strong turbulence and absence of

inversion of air temperature, this stream of strong winds at the

Le-vel 700 mb cannot be identified with the phenomenon known in the
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and w'ind velocity in free atmosphere in the discussed p.eriod of
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time and region are close to the results of observations at the

above mentioned stations [3]). It follows from this Figure that

the vertical distributions of wind velocity on the nights 4/5 May

and 6/7 May are similar, but the distribution of these velocities

in the night from 5 to 6 May differs greatly from them. On that

night there was a reduction of wind velocity with an increase of

height to about 150 m above the valley bottom, whereas in the

preceding and following nights the air velocities increased with

increase of height in the evening and night hours. Also,

vertical distributions of temperature in the nights from 4 to 5

May and from 6 to 7 May were similar. There was no inversion of

temperature in the night during halny winds, but it took place

in the period reduced wind velocity. In the night from 4 to 5

May, just as in the night from 6 to 7 May, thermal conditions

existed favoring the appearance of strong winds, but the second

factor did not exist - a sufficiently large pressure gradient.

It is possible that the presence of inversion and reduction of

the wind velocity with an increase of height in the night from

5 to 6 May was connected with settling of air in ground-adjacent

layers in the area covered by the wedge of high pressure. This

settling would cause a reduction of relative humidity of air

to about 30%, which is seen on the map of the isobaric surface

at 850 mb and in vertical cross-sections.

We can assume that the main reason for such high wind

velocities at the Earth's surface was stream currents at the

level of ca 760 mb. A vertical cross-section through this stream

over the region of the Carpathians on 7 May at 0 hr GMT shows

clearly, below the stream current of the upper troposphere at the

height of about 340 mb, a second - considerably weaker - maximum

of wind velocities at the height of about 760 mb (see Figure 17).

Measurements show that wind velocity at that height in the free

atmosphere over Poprad (station 11 934) was 38 m/sec. Of similarmagni-

tude were also velocities measured at Kasprowy Wierch at the time

't4
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Figure 21 The range of effects of halnv rind in the period
from 6 Eay 1968 12 hr to 7 1ay 1968 3 hr C-I.

V.a = ',1.arsa:w; Er = Cracow

of maximum wind intensity (about 50 ir/sec). The wind directions

are also in a-reement (about 2400 in the core current, both

over Poprad and Kasprowy ?ierch), despite the fact that one could

expect to have s-ome deviations from the direction in free atmo-
s-:..ere on -- count of orographic effects of 11atras 6, 71

4. As was mentioned already in Section 2.3, the air

tloving on Northern slopes of Tatras was moving to the North.

it range is marked by the "halny front", talked about in Section

2.3. In order to define more precisely its range we shall analyze

below the distribution of temperatures of rose point, treating it

a - constant characteristic of the mass of air in the course of

is horizontal transport. Figure 3 shows that the mayimal value

of the temperature of rose point in the period of
halny winds was 8.2 0C in Zakopane. Looking for similar values

of td at other synoptic stations (and we assumed 9.0 OC as the

limiting value) we drew on the map the course of isodrosotherms

for 9.0 0C, treating this isoline as a boundary of

"halny air". Isodrosotherm is a line joining points with the

same values of the temperature of rose point. As is seen from
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Figure 21, the range of influence of this air, which on 6 May

at 12 hr GMT (i.e., after 48 hours of the halny wind staying at

Zakopane) extended only a little beyond Podhale, twelve hours

later reached the latitude of Plock. An approximate range

of influence of halny wind has been found previously [5, 9].

As shown by the results of observations by the stations,

performed every three hours, the isodrosotherm of 9.00C moved

initially as a broad belt with a velocity of about 30 km/hour.

Beginning at 18 hr, this belt became narrower (to about 150 km)

and its velocity increased to 60-70 km/hour.

The displacement of dry "halny air" from the South to the

North was in agreement with the general direction of wind

movement in the ground-adjacent layer, but it was not in agree-

ment with the direction of movement in the lower troposphere

(850-700 mb), where the air moved from Southwest to Northeast

(i.e., following the direction of winds in the Tatras in the

period of their maximal velocities). As far as the deplacement

velocity of this "halny air" is concerned, this velocity was

clearly dependent on the velocity of air in the lower tropos-

phere, and increased in the period of its maximal value.

In the hours 21-24 GMT, on 6 May, the line of "halny

air" was displaced not only to the North but also to the East,

and then in the next three hours - only to the East. This

behavior was caused by fast movement of the cold front from

the West tothe East, which resulted in pushing "halny air"

ahead of it. As a consequence, we had a change of weather

in the mountains, cessation of strong halny winds, and

dryness of the air.

i.



77 t folloi z Zron. th a 1 ove t-

a) lar[ e v nd -&lociticsc over Ta tra.s rere cauzez 2 za n 1he co:; -

(dered case 1-- the n,..,earar~ce of Etrear-s of Etron- irrncX at the

;leirht 2000-2':00 mi;

b) these strepums, called by the authorc t.he 111oV;-t.ro-ozph-rC
jet strears" ,aDopeared in the rer-on of mountain balrriers

c1_urin- the s-, ten of ipress~ures chamicter~st-ic for haln-; windis
ni the area of the Carpathians;

c) it was- 1ound that the nentioned low-troposphere jfet
s treatr is forrj ed ir different ther.obaric conditions tharn t'he

d) the Ceveloprnt fCodtin i h aralv~zed cac-e v-*- causc.
.artly b'Y stability of laree-scale press ure syctemzs; it apyiearc-

haL temjor role in the ap~pearance of thi!s t'ync of a:ecs

nhlferorena is plcd~ tror-r, hirmhI devclo,)' blochade- s of hr.

pre sZurc, clor-i~r. cdorn the mlovemient off seconcaor,) taric vsFccr

aacaueilnj thereby- tlho formation of lre Erad ientE ol,: )rc-ssure

nand te nmpe r at ure ;

e) it follorws from an analysis of the discussed case that

the effects of halny winds m~ay, reach as far a,- th~e !,arsaw asr.

In cloz-ina, ve .--Zsh to fulfill the honored anCd plenzsant

d uty- ofP exu)ressing our thanks this way to Toc. .afowli

assitant Cdirector for prognozis at PIEII, for assistancerie

in the courc-e of preparation of this work; tGo Prof. D". Ti.
iKocevicz for m~an,- critical but very valuable for us rerlarks;

and to Prof. Dr. LK. Orlicz. for makins accessible observetional

mAtra.
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SUMMARY

Foehuas, culled locally wistry halne, are not a rare occurrence in the Carpathia
Mts., where they cause every year move or less extensive destruction on timbered areas
The damages produced by the foehn of May 6, 1968 in the Tatra Mrs., on Podhale and
the High Beskids were however exceptionally great: according to preliminary estimates
were destroyed on this day about 360 000 ca m of timber on the Polish side nd about
100 000 cism on Slovak territory (coan. plates 1-4).

A detailed synoptic analysis has shown that the high wind velocities- over the
Tatra Mts. were in this case due to powerful wind streams at 2000-250 m Altitude,

ealled by the present writers 'low-troposphere jet streams". They occurred in the
area of the mountain barrier during a pressure system which in the Carpathian region
is characteristic for the foehn wind. It was found that the mentioned low-roposphere
jest stream fown under conditions differing from those of the low-level jet. To the
development of the situation described here contributed the large-scale stability of
the pressure systems. It would seem that the decisive role in the formation of dasga-
rea phenomena of this type Is plaid by highpressure blockades built-up to great
altitude which hamper the movements of secondary pressure systems and cause thereby
the formation of high pressure and temperature gradients. The analysis of this case
his also shown that the effects of foeba wind can reach as far as the Warsaw basin.
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